Rescue of dendritic spine phenotype in Fmr1 KO mice with the mGluR5 antagonist AFQ056/Mavoglurant.
Fragile X syndrome (FXS) is the leading monogenic cause of intellectual disability and autism. The disease is a result of lack of expression of the fragile X mental retardation protein. Brain tissues of patients with FXS and mice with FMRP deficiency have shown an abnormal dendritic spine phenotype. We investigated the dendritic spine length and density of hippocampal CA1 pyramidal neurons in 2-, 10-, and 25-week-old Fmr1 knockout (KO). Next, we studied the effects of long-term treatment with an mGluR5 antagonist, AFQ056/Mavoglurant, on the spine phenotype in adult Fmr1 KO mice. We observed alterations in the spine phenotype during development, with a decreased spine length in 2-week-old Fmr1 KO mice compared with age-match wild-type littermates, but with increased spine length in Fmr1 KO mice compared with 10- and 25-week-old wild-type controls. No difference was found in spine density at any age. We report a rescue of the abnormal spine length in adult Fmr1 KO mice after a long-term treatment with AFQ056/Mavoglurant. This finding suggests that long-term treatment at later stage is sufficient to reverse the structural spine abnormalities and represents a starting point for future studies aimed at improving treatments for FXS.